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CAM PHILOSOPHY

For some time it has appeared necessary to refocus the direction that

educational research in the public schools has traditionally taken. Edu-

cational research for many years has emphasized tightly controlled experi-~
ments in which only one variable at a time is manipulated in experimental
groups, while control groups are maintained as static as possible.

Educators have tried to control many different ~rariables in an attempt
to isolate a single variable that might have some causative effect on student
performance. Most generally this approach has been a dismal failure. One
has only to examine the literature on any particular problem to note that
for most problems there appears to be no clear cut solution. Experiments
on a single problem usually produce as many neutral and negative results as
positive results.

It's not difficult to understand the reason for this. In almost any
experimental situation researchers have tried to control as many variables
as possible. The irony is that there are too many variables to control In
an educational setting. Among these variables are the students, the in-
structional material, the teachers, time of day, length of class time,
number of students, instructional strategies, reinforcement patterns, etc.
The dynamics of classrooms too often preclude successful experimental control.

As one solution to improving experimental control, good research design
advocates randomization of students into experimental and éontrol groups.
This is often difficult to achieve. If you structure the school just for
experimental purposes you often disrupt teachers. If you try to change the -
structure for different experiments, management of the school becomes more
difficult. One compromise solution used is randomization by classes. How-
ever, classes often are not uniformly heterogeneous in composition.

Recently educational researchers have begun to explore the possibility
of using multivariate statistical analysis as a way to circumvent the problem
of controlling variables. This technique shows promise but many of the
procedures and applications still have to be developed before wide spread
implementation of this approach will occur.

The previous discussion has briefly highlighted concerns educational
researchers and evaluators should have. Perhaps their primary concern should
be, however, to recognize the effect their work has upon the classroom teacher
in terms of disrupting classroom routine. Educational research is an in-

structional intervention in the classroom. The most commonly recognized and
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quoted. research effect that is guarded against, or to which abnormally good
results are sometimes credited, is the Hawthorne effect. The very intro-
duction of a research effort, with its attendant publicity and hoopla, often
creates a short term benefit that is measureable and significant. But it
can also disrupt the daily routine and operation of the classroom, upsetting
both the students and the teacher. Negative results may be a reflection of
the negative affect created by disrupting the classroom.

Today's 50ciety is demanding that much more emphasis be placed on
evaluation. This emphasis gives educational researchers and evaluators
more status which aids their attempt to document the learning process and
the effectiveness of educational systems. What they often forget, however,
as they focus on finding a solution to some educational problem, is that any
method or procedure is only as good as the person who is using it. If re-
search and evaluation are indeed to become a panacea for improved education
then teachers must become experimentalist and empirical in their decision
making. Teachers must be directly involved in research to make it a living,
functional part of today's educational process, rather than some educational
researcher's ego trip collecting dust on university library shelves or ERIC
microfiche.

As conceived by the Sequoia Union High School District, Comprehensive
Achievement Monitoring is a tool that enables teachers to function as re-
searchers and evaluators. 1Its conceptual framework includes a curriculum
defined by performance objectives. These objectives serve as discrete items
to be studied in curriculum product“research, or as the focus for educational
process research. he measurement of student performance on objectives pro-
duces a partial indication of the success of the educational establishment.
Student performance on an objective is measured by test items that teachers
write specific to an objective. Thus the CAM system, through its test items,
more truly reflects what the teacher wants a student to know or be able to '
do, than any externally created standardized test.

Sets of interchangeable test forms are created for each test. Sampling
techniques are used to get estimates of what students know or are able to do
without subjecting them to long involved testing situations that turn them
off. No student has to respond to all the questions that have to be asked
in order to furnish the teacher, who is the researcher, with all the information
he needs. Thus that very important factor of class disruption is kept to a
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minimum. Furthermore, sini:ie the data being collected is relative to the
class's regular curriculum, there is no need to add extra tests to the
classroom schedule just to satisfy some externally located educational
researcher.

Two other éomponents of the conceptual framework of CAM are periodic
testing, usually weekly or biweekly as determined by the teacher, and the
storage of the collected information so that a longitudinal history of per-
formance 1s developed. This approach builds a data bank that continually
may be tapped for information concerning individual students and groups of
students, yet is urobtrusive and a regular part of the usual classroom
routine. The massive task of data collation and data storage is done by
computer. Without a computer the idea that teachers can also be researchers
would be impossible to achieve.

If teachers are to function empirically they must have at their disposal
quick feedback of information. It is very difficult to modify curriculum and
instructional activities, or to work with students individually, without in-
stant access to data. Reporting of results to the specification of the
teacher is another concept of CAM. Computerized analysis and reporting is
generally available on an overnight basis,

Each of the above concepts is being implemented to construct a complete
evaluation cycle, We hope evaluation will become a continuous process in
which the teacher uses a constant feedbagk of information to improve student
learning. Naturally there is a possible weak link in the cycle. Teachers
must have a large amount of knowledge to implement CAM before they can use
it effectively to make decisions about curriculum, instructional activities,
and students. The tool, CAM, can only be as good as the teacher who uses it.
If a teacher cannot successfully master CAM concepts and interpret the results
that CAleurnishes, then the evaluation cycle will never be completed by that
teacher.

To encourage teachers to use data in their daily instructional decision
making, we have asked them to define a particular problem that they are in-
terested in exploring and establish an hypothesis that they would like to
test. We don't require that this hypothesis be concerned with the total
problem of the effectiveness of CAM. By having teachers select an hypothesis,
we hope that they will study the data after each test administration in an
attempt to discover whether their hypothesis is true. Perhaps they will even
try to positively affect the hypothesis by what they do in the classroom.
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At that point they will be using CAM data as an everyday éart of their teach-
ing operatibn and the evaluation cycle will be cloged. Evaluation will be-
come functional and fcrmative.

What does this mean to educational researchers? Teachers need assistance.
Most of them are well read only in their subject matter field, but they gen-
erally are creative. They need to be stimulated concerning possibilities for
what they can do within their classroom. Educational researchers can serve
as tutors and guides to teachers. But they must always keep in mind that
unless the teacher enthusiastically embraces what the educational researcher
is saying, then the researcher will be an albatross. The teacher is probably .
the most important variable in today's schools. What works for one teacher
may not for another, and that is the most important thing for each teacher
and researcher to discover. By focusing our efforts on the classroom teacher,
rather than intellectually exciting theories or ideas, we hope eventually to
build a mosaic that will give us answers to problems existing in education.

At present, during the first semester of 1973-74, seventy-four courses
are being monitored by CAM. Five additional courses will begin the second
semester. Many content areas are being monitored, including courses in arith-
metic, general math, pre-aligebra, algebra I, and algebra II, in the mathe-
matics curriculum. Biology, chemistry, physics, general science, earth science,
medical careers, geography, economics, government, social psychology, anthro-
pology, social studies basic skills, history, safety education, child develop-
ment, reading, vocabulary, English, music, art, physical education, metal work,
drafting, foods, Spanishk, French, business law, marketing, accounting, and
typing, are among courses in other departments that are CAMmed. One hundred
and ten teachers and approximately 10,512 students currently are participating
in the program. These students are distributed among 376 class sections.

Some of these students are enrolled at Notre Dame High School in Belmont,
California, as Notre Dame is participating with the Sequoia District in CAM.

As of December 5, 1973, 35,780 CAM student tests have been processed. Process-
ing has also been done for 4,755 standardized tests, 3,607 experimental tests,
counselor questionnaires from 49 students, and student assessment of teacher
responses from 900 students. This latter processing represents research and
evaluation efforts closely associated with the CAM program.

The effects of CAM and related efforts have béen most encouraging. A
comparison of student performance in CAM classrooms as opposed to non-CAM

classrooms is included in Table 1. Within each course, both CAM and non-CAM
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students took the same tests. Data is reported only for those items from
the tests that were related to objectives that a teacher had taught during
the semester. In all ingtances the CAM students showed a greater gain from
pretest to posttest than did the non-CAM students.

Another positive effact of CAM is shown in Table 2. In this instance,
the same course was examined for the year prior to CAM, the first year of CAM,
and the seconé year of CAM. The grade equivalency increase frum pretest to
posttest on the Nelson Reading Test showed that the student's performance was
better with the CAM system than without it with a gain of 1.15 years during
the year without CAM, a gain of 1.52 years during the first year on CAM, and
a gain of 1.77 years during the second year on CAM.
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I1. CAM Computerized Feedback

There are six basic types of computerized feedback: individual student
reports, group summary reports, class roster reports, form analyses, curric-
ulum analyses, and exception reports.

Figures 1 thfough 3 are examples of individual student reports. Each
student receives a copy of his own student report after each test administration.
The data shown in Figure 1 are for Kim Ann Bunyan's fifth test administration.
Kim is a student in Mr. Reed's General Math Course (CA105) at Carlmont High
School, The left portion of the report tells the student her performance fbr
the test that was just administered. This left portion includes an objective
number for each item on the test, whether each item was right (+) or wrong (-),
which response the student selected if she answered incorrectly, and if
instruction had occurred for each objective (YES). The right portion of the
report consists of the student's performance history. This right portion tells
the student her cumulative total score (CUM TOTAL) and tells her the test form
and score for the present test administration and all previous test adminis-
trations. Each teacher decides whether he (or she) wants the individual
student reports inbterms of percentages or fractions. The teacher also has
the choice of which two scores are to be printed. The data in Figure 1 in-
dicate that Mr. Reed has chosen to have fraction correct reported for the
total test (FRN COR ALL) and for all iteme on the test for which instruction
has been completed (FRN COR YES). Mr. Reed's classes are group paced so each
individual studeiit report for Test Administration 5 is a report on how the
student did for the test on Unit 5, (Form 51 or 52). These forms have a
majority of items from Unit 5 with a few retention items from Unit 4.

The individual student reports shown in Figures 2 and 3 are for students
in Mr. McCann's individually paced Pre-~Algebra course (RA103) at Ravenswood
High School. The reports shown in Figures 2 and 3 are different from the one
shown in Figure 1. First, Mr. McCann has chosen to have the history portion
of the report (the right hand portion) in terms of percent correct rather than
fraction correct. Second the two scores chosen are for all pretest items in
the test (PCT COR PRE) and for all posttest items on the test (PCT COR POST).
Finally, since the course is individually paced, the history portion reflects
different numbers of test administrations for different students and the test
date is shown rather than the test administration number. Thus, although
both of the students represented took their last test on November 28th,

George Edwards (Figure 2) has taken five tests and Myrna Smith (Figure 3)

has taken twelve tests.
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BUNYAN KIM ANN 737403 SECTN {1 REED 11/728/7
4108
TEST ADM 5 = 11/28/73
FRACTION CURRECT ON ALL ITEMS IS 27/29 FORM = 5&
FRACTION CORRECT ON YES ITEMS 1S 27/29

TEST FRN COR FRN COR

GN OBJ RP INS GN UBJ RP INS ADM FORM ALL YES
{1 4v4 ¢ YES 16 586 + YES 1 2 18/%@ @/ 0
2 405 + YES 17 586 + YES 2 22 23/25 23725
3 497 + YES 18 506 + YES 3 32 24/25 24/25
4 429 ¢ YES 19 537 4= YES 4 42 27/28 - 27/28
5 S¢1 + YES 20 507 4= YES 5 52 27/29  27/29
6 591 ¢ YES 21 5088 + YES

7 502 <+ YES 22 508 + YES

8 5¢2 + YES 23 508 + YES_

9

502 + YES 24 509 ¢ YES
16 503 ¢ YES 25 509 ¢ Yhsv
11 8503 + YES 26 510 + YES
12 583 « YES 27 510 ¢ YES
13 Seqa ¢+ YES 28 510 ¢+ YES
14 505 + YES 29 510 + YES
15 505 + YES S0 0

CUM TOTAL 1197157 101/167

Figure 1. Example of an individual student report in fractions for group
paced instruction. Genmeral Math course at Carlmon. High School.
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EDWARDS GEORGE W 518597 SECTN 26 MCCANN 11/29/73
: 103
TEST ADM 85 - 11/28/73
PERCENTAGE CORRECT ON PRE ITEMS 1S5 32 FORM 33
PERCENTAGE CORRECT ON PUST ITEMS IS 87

TEST PCT COR PCT COR
GN 0BJ RP INS UN OBJ RP INS DATE FORM  PRE POST
2 1104 2~ 11 3307 1«  9/14 11 33 22
11105 1. 12 3308 + 10/24 12 83 100
3 2201 + 13 4401 + 1/ 6 31 0 25
4 2204 + 14 4402 2= 11/20 32 12 37
5 3301 15 4403 2+ 11/28 33 12 87
6 3302 16 4404 4~
? 3383 + 17 44@5 4=
8 J3Jve 18 4406 Jd=
9 3305 + 19 4407 3=
10 3306 + 20 4408 1=
CUM AVG 25 o4

Figure 2. Example of an individual student report in percentages for
individuslly paced instruction. Pre-Algebra course at Ravenswood High School.
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SMITH MYRNA 62357895 SECTN 26 MCCANN 11/29/73

9113
TEST ADM 12 = 11/28/73
PERCENTAGE COKREC! ON PKE [TEMS IS 83 FORM 53
PERCENTAGE CORRECT UN PUST ITEMS IS 76

TEST PCT COR PCT CUR

OGN 0BJ RP INS GN UBJ RP INS DATE FORM  PRE POSY
1 1162 o 14 5508 « 9/22 1 77 )
2 1165 + 15 5529 2w 9/22 13 B3 77
J 22¢6 o 16 5910 ¢ 9722 33 75 87
4 3306 + 17 5511 + 9/22 11 83 88
5 4407 « 18 5512 + 9/24 33 75 87
6 44¢8 ¢+ 19 5513 4w 9/24 13 83 77
7 5501 20 6601 «+ 9/24 11 83 88
8 5502 « 21 6602 in 9/74 13 33 33
9 5503 « 22 6603 11/16 32 1090 87
10 5584 ¢ 23 6604 4 11719 b 33 53
11 5505 « 24 6605 + 11727 52 b6 76
12 B3U6 ¢ 25 6606 11/28 53 83 76

13 5507 e 26 )

CUM AVG 74 75

Figure 3. Example of an individual student report in percentages for
individually paced instruction. Pre-Algebra course at Ravenswood High School.
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A copy of a Class Roster Report is shown in Figure 4. This report
provides the teacher with a summary of each student's performance. The
report shows for each test administration the fraction correct for all
items on the test (ALL), the fraction correct for items which have been
instructed (YES), and the form the student took (FORM). The report also
gives the e¢mulative total (CUM TOTAL) for each student for all tests that
have been given.

The Group Summary Report is used to present percentage correct for any
specifi~d set of objectives, e.g., unit, chapter, pre objectives, all
objectives, and the percentage correct for each objective. After each test

administration edch teacher receives a group summary for all students in the

-course, one for all of his (or her) students, and one for each of his classes.

The Group Summary Report shown in Figure 5 is the first page of a report for
all of Mr. Reed's students. For each content group the report gives the
average percent correct (AVG) and the number of student responses used to
calculate the average (NUM). .

Figure 6 contains reduced copies of the form analysis for Form 51 and
Form 52. After each test administration, the teacher receives a form analysis
for each form uséd'during a test administration. The data for a given form
always includes data from all the students who took that form for that test
administration. The print-out shows how many students took the form, the date
of the test administration, and then prints data for each item on the test in
the order the items appear on the test. These data include the objective
number, the correct answer, the average percent correct (AVG SCORE), the per-
centage of students who did not respond (NR), and the percentage of students
who chose each response alternative., The total percentage correct for the
form is printed at.the bottom of the report. The two forms shown in Figure 6
were the only two forms given for Test Administration 5 in Mr. Reed's General
Math course. Although the objectives are the same on both forms, the items
are not. The percentage correct shown at the bottom of each report, 62 for
Form 51 and 60 for Form 52, indicate that the teacher did a good job in

constructing comparable forms,
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COMPREHENSIVE ACHIEVEMENT MONITURING = (CLASS ROSTER REPORT 3105

CARLMONT GENEWAL MATH, SEM, 1 SECTN 11 TNB 71 REED
» 11/268/79
cyuM TEST ADMINISTRATIGH
NUMBER MAME TOTAL ! 2 3 a 5 6
6139419 BRODT BILL C ALL 737107 07 @ 18/25 13725 24728 16/29
YES 717147 @/ @ 168/25 13/26 24/28 16/29
F ORM @ 21 31 41 51
293506 SRUNNER DAYE J ALL 98/157 9750 20725 19/25 18/28 24/29
YES 817107 ©/7 @ 20/25 19725 18/28 24/29
| FORM i 21 31 4 5%
737403 BUNYAN KIM ANN ALL 119?157 10750 23725 24725 27/28 27/29
YES 181/107 ©/ @ 28/25 24/25 27/28 27/29
FORM 2 22 32 42 52

722157 CHESSER JAMES b ALL 1127157 20/50 23/25 21/25 27/28 24/29
YES 92/107 ©/ B 23/25 21/25 27/28 24/29
FORM 2 22 32 42 52

776260 COLER DAN ALL B6/1b7 0/ 0 23/25 20/25 21b/28 23/29
YES 79/ 98 @/ B 23/25 13/16 2p/28 23/29
FORM 0 21 31 4} 51

98250, CONNELLY KATHLEEN ALL 1127157 19/5@ 22/25 24/25 22/28 25/29
YES 93/107 B/ © 22/25 24/25 22/28 ¢5/29
FORM 2 22 32 42 52

775544 UEMPSTER PRESCOTT ALL 119/157 24/58 23/25 19/25 27/28 26/29
YES 95¢107 @/ © 23/25 19/25 27/28 26/29
FORM 2 ee 32 42 52

737379 VONDHUE THEODQORE P ALL 88/157 26/50 18/25 14/25 22/28 8/29
YES o62/107 @/ 0 18/25 14/25 22/28 8/2%

F ORM 1 21 31 a1 8
722564 DOUGLAS ALAN L ALL 87/157 18/5@ 18/25 17/25 22/28 12/29
YES 69/107 ©/ © 18/25 17/25 22/28 12/29

| FORM 2 22 32 42 52
722538 UOWNES TAYLOR ALL 23/ 29 @/ @ ¥/ @ o/ 0 ©/ D 23/29
. YES 23/ 20 9/ @ @/ @ b/ @ u/ @ 23/29

F ORM ) b 0 e 51

YES 93/187 @/ B 21/25 23/25 26/28 23/29
FORM 2 22 32 42 5¢

722686 FISHER BARBARA J ALL 188/157 15/50 21/25 23/25 26/28 23/29

Figure 4. An example of a class roster report for General Math.
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CUMPRERENSIVE ACHIEVEHENT MUNLTURING e GROUP SUMMARY REPORT

CARLMUNT GENERAL MATH, SEM, |
SYUDENT GROUP 7140

CGN

1@
20
30
40
50
S1
61
62
70
091
9992
4?4
485
497

409

CONTENT GRUUP

NUMBER OF STUDENTS

ALL OBJECTIVES

CHAPTER 1

CHAPTER 2

CHAPTER 3

CHAPTER 4

CHAPTER 5A

CHAPTER 58

CHAPTER 6A

CHAPTER 68

CHAPTER 7

PUST OBJECTIVES

PRE OBJECTIVES

sUBJECTIVE 404

+OBJECTIVE 4035

+OBJECTIVE 4@7

+O0BJECTIVE 4g9

Figure 5. An example of a Group Summary Report for all of Mr. Reed's.

AVG
NUM

AVG
NUM

AVG
NUM

AVG
NUM

AVG
NUM

AVG
NUM

AYG
NUM

AVG
NUM
AVG
NUM

AVG
NUM

AVG
NUM

AVG

NUM

AVE
NUM

AVG
NUM

AVG
NUM

AVG
NUM
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4 Examples of exception reports are shown in Figures 7 through 9. This
type of reporting allows the teacher to focus attention on individual students
in terms of thelr overall performance on a test and/or in terms of their
strengths or weaknesses on spebific objectives. The report shown in Figure 7
lists Mr. Reed's students who are in the lowest 33 percent of his class for
the test given for Test Administration 5, It also lists those objectives
which these students have not mastered. The mastery level is determined by
the teacher. 1In figure 7 the mastery level is 50 percent and those objectives
on which student perform below 50 percent are listed. With this information
the teacher can, if time allows, either work individually with each of the
students, or, let each studen? know wthich objectives should be reviewed.

For this type of a‘réﬁort, the teacher chooses both the percent of the class
that is to be listed' and the mastery level for student performance on objec-
tives. He has the option of'choosing either the highest or the lowest "x"
percent of his class: He thén decides whether he wants mactery information
on these students. If he decides to have mastery information on objectives,
he then decides whether this information will be performance above a certain
percentage level or 5éfformance Eglgg a certain performance level.

“: Figure B shows:an exception report that groups objectives based on
student performance during the current test administration. Mr. Reed has
chosen to have objectives listed that are in the highest 50 percent of student
performance and objédﬁives that are in the lowest 50 percent of student per-
formance. The teacher chooses what percent of the objectives he wants. For
example, a teacher maytrequest'the highest 25 percent and the lowest 50 per-
cent. The objectives are 1isted in ofder by objective number within each
set. This allows the teacher to see if the high (or low) objectives are
grouped in a meaningful way. 'Thus, as seen in Figure 8, Mr. Reed can quickly
determine that two of the 400 series objectives are in the high group and two
are in the low group. Teachers find many uges for this report. As examples,
a teacher may decide to pick certain objectives in the low group to review
with the class, or, if some of the objectives were pretest information and
occurred in the high group, the teacher may decide not to spend as much time
teaching these objectives as originally planned.

An example of the third type of exception report is showm in Figure 9.
In this example the names of students who performed below mastery level (50
percent) on an objective, are listed for each objective that was tested during
Test Administration 5. As with the other exception reports the teacher chooses
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the percent mastery level used for the listing. The teacher also decides
whether he wants a report that lists names of students that are above a
given mastery level or names of students below a given mastery level. One
of the uses of this report is that a teacher can group students for review
of certain objective, or, in some cases, aliow students above a certain
mastery level to delete those objectives from their study plan.

There are two versions of the Curriculum Analysis Report: a long
version and a short version. Thegg analyses can be requested by the teacher
at any point in time, usually at the end of a quarter or semester. A
portion of the long version for Test Administrations 1-5 for all students
in the General Math course for 1973-74 is shown in Figure 10; the same
portion for all test administrations for the same course during the first
semester of 1972-73 is shown in Figure 1l1. On this report the percentage
correct and the percentage of students responding to each response alternative
is shown for each itemland each objective as a function of when the item was
adminisfggzﬁ. Thus, the teacher is able to determine how the students per-
formed prior to instruction (PRE), immediately following instruction (POST .
0 to 20 days), and on & long-erm retention basis (RETN = longer than 20 days
since instruction). The teacher has the option of determining how many days
must have elapsed since instruction for performance data to be considered as
a reflection of long-term retention.

A copy of a portion of the short version of the Curriculum Analysis
Report is shown in Figure 12. This report shows the percentage correct for
each objective as a function of when the item was administered. Also shown
is the gain from pre to post and the gain from pre to retention for each
objective. 1In all the curriculum analysis reports the column labeled TOT RESP
is the total number of student responses used to calculate the average score
(AVG SCOR). Both versions of the report can be obtained for a specified
semester or a specified set of test administrations. In addition to specify-
ing the time span the report should cover, the teacher can specify the group
of students to be included in the analysis. He can ask for an analysis for
all students in the course, all students of a given teacher; and/or all

students in a given class,
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COMPRENENSIVE ACHIEVEMENT mONITORING  TEACHER ~
: - DIAGNO
CARLMONT GENERAL MATH, SEM, 1 3185 AENDRTIC ROSTE?/;;j;a

wxwke REEU SECTN 11 wwwun TEST ADMINISTRATION 5

PERFORMANCE BY THE FOLLOWING STUDENTS ON AL C
L OBJECTIVES FUR
TEST AUMINISTRATIOUN IS5 IN THE LUWESY 33 PERCENT UF THE CLAS;HE CURKENT

THE STUDENT'S ACHIEVEMENT LEVEL IS BELOW 50% ON LISTED OBJECTIVES

BROOT BILL ¢ 55X ACHIEVEMENY LEVEL
5A3 504 508 569

CHESSER JAMES B 72% ACHIEVEMENT LEVEL
487 4v9 504

COLER DAN 79% ACHIEVEMENT LEVEL

DONUHUE THEODURE P 27% ACHIEVEMENT LEVEL
407 499 502 503 3504 545 bHp6 5u8 Hiw

DOUGLAS ALAN L 41X ACHIEVEMENT LEVEL
485 407 409 563 bde7 599 bl

DOWNES TAYLOR 79% ACHIEVEMENT LEVEL
409 514

FISHER BARBARA J 79% ACHIEVEMENT LEVEL
4w7 409 502 S09

FRANKLIN DERNARD 71 08X ACHIEVEMENT LEVEL
409 3Sy2 bHe7 5ie

\
Figure 7. This example of exception reporting lists the names and performance

(achievement) level for students in the lowest 33 percent of the class for
the current test administration. (List shown 1s incomplete) For each student
all objectives for which performance was below 50 percent are shown.
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IN A RANKING OF ALL OBJECTIVES THE FOLLUWING UBJECTIVES WERE IN THE
HIGHEST 59 PERCENT UF STUDENT PERFORMANCE

PERFURMANCE

0BJECTIVE LEVEL
UBJECTIVE 404 96%
OBJECTIVE 405 BBX
OBJECTIVE 5ai 98 %
OBJECTIVE 503 83x%
OBJECTIVE 506 91X
OBJECTIVE 508 LYY
OBJECTIVE 509 78%

IN A RANKING UF ALL OBJECTIVES THE FOLLUWING UBJECTIVES WERE IN THE
LOWEST 5@ PERCENT OF STUDENT PERFURMANCE

PERFORMANCE

OBJECTIVE LEVEL
OvJECTIVE 4@7 73%
OBJECTIVE 4@9 6b%.
OBJECTIVE bH@2 69%
OBJECTIVE b04 83%
OBJECTIVE 505 78%
OBJECTIVE 507 75%
UBJECTIVE §1u 73%

of the highest 50 percent and the

s example is a listing
Tlgure B encent . d on student performance for the

jowest 50 percent of the objectives base
current test administration.

II-12




STUDENTS WHUSE ACHIEVEMENY LEVEL 1S BELOW 50X ON LISTED OBJECTIVES

VEGA RICK 8

UOUGL AS ALAN L -

BRUNNER DAVE J
DOUGLAS ALAN L
WOLFENBORGER DARA

CHESSER JAMES b
DOUGLAS ALAN L
FRANKLIN BERNARD T

BRUNNER DAVE J
FISHER BARBARA J
VEGA RICK B

BRUDT BILL €.

BRUOT BILL C
DONOHUE THEOUQORE P

- KETCHENS -DENAUAR F

PRENTISS JIM E

DONOHUE THEJDORE P

Figure 9.

test administration.

DBJECTIVE

OBJECTIVE 405
KETCHENS DENAUAR F

QBJECTIVE 497

CRESSER JAMES B .
FISHER BARBAKRA J

OBJECTIVE 40y
DEMPSTER PRESCOTT

DOWNNES TAYLOR
KARPENKD NICHOLAS

OBJECTIVE 501

OBJECTIVE 502
CONNELLY KATHLEEN

FRANKLIN BERNARD T

GEnNENeEESERoE®ee e

OBJECTIVE 583

- 'DONOHUE THEOOORE P

OBJECTIVE S04

BRUNNER DAVE J
VOWNES TAYLOR
NEWTUN ALFREDO
SULLIVAN GAYLE E

OHJECTIVE 5@5
GIUSTI JULJIANNE .

484

NICKEL BkAD

DONORUE THEODORE P
VEGA RICK 8

DONQCHUE THEODLORE P
FISHER BARBARA J
NICKEL BRAUV

'UONDHUE THEODORE P

GIUSTI JULIANNE

DOUGLAS ALAN L

CHESSER JAMES 4o
JONES ELIZABETH A
NICKEL BKAD

VEGA RICK B

This example of exception reporting lists the names of students
who performed below 50 percent on each objective tested during the current

(A1l objectives not shown in example.)
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COMPREMENSIVE ACHIEVEMENT MONITORING -== CURRICULUM ANALYSIS PROGRAM

CARLMONT GENERAL MATH, SEM, ¢ - 3165
TEST ADMINS § = § ALL STUDENTS IN THE LOURSE
UNIY 2

PRE 3 999 TO =1 VAYS POST = 2 TO 20 DAYS RETN a 21 TO 9999

1TEM CUR TOT  AVG RESPONSES (%)
NUMBER ANS RESP SCOR NR i 2 3 4 5
20161, ) PRE 136 22 3 22 41 3@ 1 O
PUST {4 52 U 52 19 25 2 @
RETN 124 58 B 98 20 20 @
20103, 3 PRE 124 24 7 57 11 24 @ @
PUST 132 a7 @ 36 25 37 0 @
RETN @ B "} (%} 1.} e ] P
20104, 3 PRE ) e e @ 2 o 0 B
PUST 129 62 9 24 62 3 @
RETN 0 2 2 v 2 B @ o
20182, 3 PRE 0 @ 2 o ¢ @ o o
POST 138 55 @ 7 7 55 28 @
RETN 128 55 P 12 4 55 26 @
084J 201 PRE 260 23
PUSY 539 52
KETN 252 57
20201, 4 PRE 136 33 16 7 17 19 33 S
POST 129 57 6 12 8 14 57 @
RETN 0 o 2 ¢ 9 ©® B B
28202, 2 PRE 2 2 ] ] 0 Q@ (] )}
POST 132 61 6 11 61 14 6 @
RETN (1)} 2 %] e e 0 2 e
08J 202 PRE 136 33
POST 261 59
RETN )} 2
20301, 2 PRE 2 @ e o @ @ o @
PUS) 132 42 2 21 42 1B 15 @
RETN @ ? 8 P 2 © © @
20302, 4 PRE 124 27 15 11 25 18 27
P0ST 132 a3 P 12 25 17 43 @
RETN B 2 @ ¢ 0 2 o @8

Figure 10. A portion of the Curriculum Analysis Report (long version) for
all students in the Carlmont General Matb course - Test Administraticns 1-5,

1973-74. .
O
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COMPREHENSIVE ACHIAVEMENT MONITOWKING e== CURRICULUM ANALYS1S PROGRAM

CARLMONT GENERAL MATH CAlud
SEMESTER {==ALL STUDENTS IN THE COURSE
UNIT e

PRE = =999 7O =l DAYS POST = 2 70 2¢ DAYS RETN & 21 10 9989 DAYS

ITEM 'COR TOT  PCT RESPONSES (%)
NUMBER ANS RESP  CUR N3 2 3 4 8
20101, | PRE ) ) ® @ ®» @ @ 8

e e ... PODST 146 70 1 7@ 12 15 ¢ @

RETN ) ) @ @ o o ¢ e
20102, 4 PRE 53 16 7 54 15 3 16 1
POST 153 a7 1 34 14 1 47 @
RETN 75 a1 1 28 28 3 41 @
20163, 3 PRE 0 ® © © @ @ o @
POST 70 70 1 12 15 70 o @
RETN ) ) e ® @ @ @ @
28194, 3 PRE 77 61 9 7 22 61 © @
POST 2 ® e @ e @ @8 0
RETN 0 ) ® o @ o @ o
08J 2u1 PRE 130 43
PusTY 369 6
RETN 75 a1
20201, 4  PRE ) ) P o @ »n 9 B
 PUST 146 08 7 9 6 8 68 0
RETN ) ® ®» ® © ©° B 0
20202, 2 PRE 150 49 20 16 42 13 8 B
PUST 74 81 2 12 81 5 o @
RETN 78 76 @ 184 76 7 5 @
oBJ 2082 PRE 130 40
' POSY 220 72
RETN 78 76
20391, 2 PRE ) ) @ v A 2 9 ¢
- PUST 146 50 3 23 s0 B 14 @
RETN @ ) @ N o o 8 0
20392, 4 PRE ) ) a © 0 @ @ 0
POST 223 a0 2 16 24 16 42 @
RETN ) @ 2 @ © ©° © @

Figure 11. A portion of the Curriculum Analysis Report (long version) for
all-students in the Carlmont General Math course - Semester 1, 1972-73.
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COMPREHENSIVE ACHIEVEMENT MNONITORING === CURRICULUM ANALYSIS PROGRAM

CARLMONT GENERAL MATH, SENM,

TEST ADMINS 1| = §

1

3105

ALL STUDENTS IN THE COURSE

UNIT e
PRE = =999 JO =1 DAYS FUST = @ T0 28 DAYS RETN = 21 T0 9999
TUT AVG
RESP SCUR
ovJ 2ny PRE 260 23
POST 539 52
RETN 252 87
GAIN PUST s 29X
GAIN RETN 8 34X
oBJ €02 PRE 136 33
PUST 2b} 59
RETN e 2
GAIN PUST = 25%
NO GAIN RETN CUMPUTED
oaJ 203 PRE 260 25
POST 522 40
RETN ? "]
GAIN PUST = 14%
NO GAIN RETN CUMPUTED
oBJ 204 PRE 124 38
POST 8549 66
RETN 252 74
GAIN PUSYT =& 28%
GAIN RETN = 35%
os8J 285 PRE 136 28
POSY 539 6@
RETN 252 67
GAIN PQOST = 31X
GAIN RETN = 39X
oBJ 206 PRE 24 62
PQSY 3¢ 74
RETN 252 72
GAIN PDST = 12%
GAIN RETN = f0%
Figure 12. A portion of the Curriculum Analysis Report (short version) for

all students in the Carlmont General Math course - Test Administrations 1-5,
1973-74.
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III. CAM in General Mathematics at Carlmont High School

Student Profile

Entering students to Carlmont High School come from Belmont, San Carlos,
and East Palo Alto. The population is predominantly white with only 12 percent
winority students. Most of the General Math classes are a representative
cross section of the student population of the school (spirited 9th graders
with some 10th graders). The grade equivalency scores of Mr. Reed's students
ranged from 4.2 to 9.4. These scores are based on the Total Score (Computation,
Concepts, and Application) from the standardized test Comprehaensive Tests
of Basic Skilis, Level 3. Coincidently, the mean, median, and mode scores were
all 7.3. Thirteen sections of General Math are scheduled daily with at least
one class scheduled for each of the 45 minute periods during the day. Seven

teachers are participating in the CAM program. *
Basic Philosophy and Content

The coffering "General Math" at Carlmont is geared for the student
who chooses to continue math on the high school level as well as the
terminal math student. Semester One deals gpecifically with reinforcing
fundamental skills, development of number systems, set notation, properties,
and an introduction to simple equation solving. Semester Two affords the
student the opportunity to apply the first semester skilis in the areas of
ratio and proportion, percent, inequalities, graphing, formulas, measurement,

and problem solving. The textbook is Foundations of Mathematics by Arthur Wiebe.

Classroom Management

Before each chapter 1s taught, a copy of the objectives is distributed
to each student. At the same time, the student is given an assignment sheet
with the specification of which objectives are related to ezch assignment.
Instruction then occurs on the set of pre~determined objectives. Prior to
testing,students are required to take notes as the retention and post objectives
are reviewed. The students are then tested. After the test, the teacher
goes over the results on both a group and an individual basis. The CAM results
contribute approximately 50% to the student's grade.

# Other CAM efforts #n mathematics at Carlmont are an Algebra I course with 12 sections
and 8 teachers and an Algebra II course with 4 sections and 2 teachers. Materials
are available for a Geometry course but are not used at this time.

ERIC
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Revision for 1973~74 Based on Data from 1972~73

The revision of a course using the CAM system involves changes in

the following areas: '

1. Course design

2, Objectives

3. Test items

4, Evaluation design
For the 1973-74 revision of the Carlmont General Math course, a teacher who
had participated in the program during 1972-73 was chosen to assist the
lead teacher (the author of the original objectives and test items). This
approach proved beneficial in many aspects to the success of the thorough
investigation of the 1972-73 course. The weapons at hand for revision were
the Curriculum Analysis Reports, the Test Form Anzlysis Reports, and the
expertise of two experienced teachers interested in the improvement of what

they had to cffer their students.

Course Design

Because of changes in schedule (less class time per day) it was felt
that in order to get into some three dimensional work (Chapter 11) by the end
of the school year something had to go. With the exception of set notation,
the data on Chapter 1 (number basis, predictions, venn diagrams, and history
of notation) indicated that the pay off for what followed in the course
wasn't apparent, given the time spent in these areas. Therefore, in no
way intending a dispersion toward these areas of a mathematics curriculum,
these content areas were deleted. As it turned out this year, the course
got into areas very quickly where the students showed success. That, in

itself, began the year in a positive manner.

Objectives

The course revision related to objectives, consisted of additions,

deletions, and rewriting for clarity of a concept. :The following .

examples are representative of the many changes made hased on the data received.

Improvement for clarity of concept.
Example 1 '

01ld objective ~ Given a worded description of a set the student will
identify it as either finite, infinite, or empty.
(pretest = 52%, posttest = 64%, 1972-73)
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Revised objective - Given a worded description of a set the student will
identify it as either finite or infinite.
(pretest = 587, posttest = 9i%Z, 1973-74)

Rationale - The data show that the students were scoring low on this
objective. When the teachers involved discussed this it was found that
there was a difference of opinion between the text and the instructors
concerning the concept of an empty set as it relates to a finite set.

Therefore, the identification of an empty set was removed rrom the objective.
Example 2

01d objective - The student will select the correct quotient for a
problem involving decimal fractions (answer expressed
to the nearest hundredth).

Revised objective - The student will select the correct quotient for
a problem involving decimal fractions (answer
expressed to 2 digits pass the decimal point).
Rationale - Someone questioned whether the old objective related to
rounding off or division. Hence, the objective was rewritten to relate
clearly to division per se. The effect of this change has nct been
tested yet.

Deletion of objectives.

Deleted objective - Given a proportion of the type 3 the student will

=0
5 10 °
identify the extremes and means” terms.
Rationale - Memorization of this concept had little bearing on the
students' success in computing proportions. The data showed that the -
students retained the knowledge of how to compute a proportion even though

they no longer knew the naming of which term belonged to which position.
Addition of an objective.
Added objective - Given a division problem involving decimals, the student
will select the correct decimal placement needed to

solve the problem.

Rationale - Stressing a technique that leads to success in the division

of decimals seemed to be important.
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Test Ltems

Non-parallelism.

™|~

Item A - Select the lowest common denominator for the fractions %3 %3

01d Item B - Select the lowest common denominator for the fractioms %%- Ef%
7

o=

2

>'5

w0

?
; New Item B - Select the lowest common denominator for the fractions-g,

Rationale - 01d Item B was too difficult when compared to Item A. The item

was rewritten to be more parallel o Item A.

Does response order make a difference? For the following example, only

the order of the responses was changed. The percent correct for each item is
shown beside the response alternative with the response position number under-
lined. The percent of students selecting each of the other response alternatives

is also shown.
0l1d Item C - Select the set that best describes the set of whole numbers.
(42) 1, {0,1,2,3,4,5,6,7,8,9} (2) 3. {1,2,3,4,5,6,7,8,9}

(15) 2. {1,2,3,4,..... } (40) 4. {0,1,2,3,4,..... }

New item C = Select the set that best describes the set of whole numbers.
3) 1. {1,2,3,4,..... } (73) 3. {0,1,2,3,4,..... }

(3) 2. {1,2,3,4,5,6,7,8,9] (19) 4. {0,1,2,3,4,5,6,7,8,9}
According to the data from the 1973-74 Curriculum Analysis Report, the percent
correct increased when the order of the responses was changed from 40% for 01d
Item C in 1972-73 to 73% for New Item C.

What about the response alternative "none of these?

01d Item D - Select the correct sum for 85.674 + 405.6 + .586 + 19,

1. 510.850 3. 510.860
2. 511.860 4. none of these

New Item D - Response alternative 4 was changed to read 492.050.

Rationale - The teachers involved felt that if a student added incorrectly
and arrived at a sum that was not one nf the response alternatives, the
student would "cop out" for Response 4 instead of adding again. These items
have not been tested yet this year so there is no data available to prove

or disprove the rationale behind the change.
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Game playing (entrapment).

0ld Item E - Select the correct area for a square whose side measures 17 in.

1. 298 sq. in. 3. 289 sq. in.
2. 289 in. 4. 298 in.

New Item E - Select the correct area for a square whose side measures 17.2 in.

1. 298.84 sq. in. 3. 295.84 sq. in.
2. 34.4 sq. in. 4. 68.8 sq. in.

Rationale - On 0ld Item E, Response 1 was a great choice because of the
reversed digits. Response 2 was also a winner toc the students because the
number was correct even though vhe units were wrong. The item was therefore
changed since the intention was to test the concept of area not the concept
of square units. 'Square units' iis the unit for measuring area is included
as an objective earlier in the chapter. Time and the Test Form Analysis Report
will tell the story.

"When objectives consistently tested low (relative to other objectives)
and, in our expertise, we saw nothing wrong with the objectives or the test
items, we made note during the revision that we must improve instruction
in this area"

Evaluation Design

A decision was made to concentrate more during 1973-74 on the aspect
of retention. The evaluation design was altered to reteach and retest on
objectives in a previous chapter that, according to the data received after
each test administration, needed to be zeroed in on again. Pretesting is a
factor only at the beginning of each semester's work, and not during every
test administration. The added emphasis on retention for selected objectives
is resulting in an improvement in performance as compared to last year's
performance data. The comparison of the two years on an objective by objective
basis is shown in Table 1.

Is CAM Worth It?

Having been involved in the CAM Project for three years in the
capacity of participating teacher, lead teacher, instructor, and CAM
Coordinator, the question arises "Is the CAM system worth it?" To get an
answer, the following sub-questions must be answared, hence leading to a
conclusion that CAM is or is not worth it.

ERIC
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1. Does the CAM system require a school district to have evaluation
expertise, computer hardward, and management skillz?
2., 1Is the CAM system applicable to both group paced and individually
paced courses?
3. Does CAM require the teacher to organize his curriculum?
4. Does CAM require the teacher to write objectives in performance
terms related to the curriculum?
5. Does CAM require the teacher to write testable itéms to match the
objectives?
6. Does CAM require the teacher to look systematically at the results
of his means of evaluation?
7. Does CAM give the student the opportunity to know what is expected
of him?
8. Does CAM give the studeni the opportunity to zero in on the areas
that he is deficient in?
9. Does CAM require the teacher to revise his curriculum based on
conputer feedback?
10. Will the teacher feel cumfortable in having student progress
related in data form?
11. Do the students accept CAM?
12, And, in the final analysis, "does using CAM improve student
performance?"
It is this writer's opinion that there are teachers presently using CAM
who will answer affirmatively to all these questions. They will answer this way
because they are willing to put forth the on~going effort needed to succeed in

an exciting approach to evaluation. Yes, for this teacher, "it is worth it."
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TABLE 1

Comparison Data By Objective (Reed's Students)
CAl105 General Mathematics

1972-73 1973-74
Objective | Pretest EZ:E' (po(s;ifgre) Pretest It’::'é' Retention (po(::-i-:zre)
101 27 ' 80 53 72
102 33 61 28
103 83 85 2
104 47 66 19 60 91 31
105 23 57 34
106 27 91 54 30 85 55
107 19 61 42
108 5 43 38
109 14 65 51
Unit 1 30 68 38 47 82 43
201 44 60 16 14 69 80 55
202 35 72 37 32 72 40
203 18 44 26 29 57 28
204 31 80 49 25 72 88 47
205 21 66 45 28 59 76 31
206 58 75 17 65 85 82 20
207 84 82 -2 70 77 86 7
208 14 89 75 17 82 65
209 73 84 11 75 84 9
210 56 65 9 42 66 24
Unit 2 43 72 29 38 72 82 34
301 45 77 32 40 82 42
302 58 78 20 39 82 84 43
303 62 85 23 62 81 79 19
304 30 81 51 15 69 54
305 40 77 37 35 69 72 3%
306 16 80 64 28 64 83 36
307 45 82 37 47 85 93 38
308 35 65 30 46 73 72 27
309 47 57 10 51 63 71 12
Unit 3 42 76 3% 43 74 79 31
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TABLE 1 (cont'd)
Comparison Data By Objective

1972-73 1973-74

Objective Pretest 52:2- (pogifgre) Pretest ::zz Retention (pogif
401 46 84 . 38 50 97 47
402 68 82 14 40 86 46
403 41 66 25 47 75 28
404 60 77 17 45 83 89 38
405 30 66 36 50 79 83 . 29
406 57 88 31 65 89 24
407 20 67 47 20 67 71 47
408 26 79 53 18 85 67
409 23 63 43 12 67 61 55
410 31 90 59 40 88 48
Unit 4 41 77 36 36 81 76 45
501 23 83 60 45 92 47
502 40 66 26 39 69 30
503 38 75 37 14 78 64
504 37 45 8 28 55 27
505 30 73 43 35 69 34
506 27 80 53 27 82 55
507 32 64 32 29 80 51
508 26 64 38 29 76 47
509 14 63 49 33 79 46
510 14 45 31 37 69 32

* Unit 5 28 6h 38 32 75 43
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IV. CAM in Mathematics at Ravenswood High Schocl

The general uge of Comprehensive Achievement Monitoring techniques are
described elsewhere in this paper. The pﬁrpose of this section 18 to describe
those applications of CAM which are unique to the Math Department at Ravenswood
High School. . '

The School

Ravenswood High School is one of six high schools in the Sequoia Union
High School District. Two years ago it opened as a newly reorganized school.
The reorganization was part of a desagregation effort in cur District, It had
formerly been an all Black school. The teaching gtaff, who were volunteers
to teach in the "new school", designed the program to attract Caucasian
students as voluntary transfers by offering an alternative program to the
traditional structure offered in the other schdols. Now, ih semester one_of
1973, Ravenswood is an ethnically mixed school with a student body which is
approximatelj‘532 Black and 477 Caucasian. ,

The student achievement profile is bimodal, with one large cluzater of
students in a low achievement group, another large group in a high achievement
group, and very few average achievers.

Ravenswood is on a modular schedule with an A/B day pattern. The year is
divided into 10 cycles of approximately three weeks each.

Curriculum

Mathematics Curriculum offerings are as follows:
Use CAM Individually Paced Group Paced

Arithmetic X
General Math
Pre-Algebra
Algebra I

Geometry

Ko MM

X
X
X

Coordinate Geometry
Algebra II X
Advanced Math
All courses that use CAM have a course design specifying performance

I T

objectives. Following .3 a content description of four co.irses that are taught

o'~ the Math Learning Center and a sample of objectives for each of these courses.

ERIC < 1v-1
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Each course has been organized into ten units, corresponding to the ten cycles
of the school year. Graduation credits are awarded to the students as units

are completed. The basic aim is for mastery of course objectives.
Arithmetic

Text: Modern Mathematics for Achievement; Herrick, Houghton, Mifflin

Unit Title Number of Objectives
1 Whole Numbers 13
2 Addition 9
3 Number Relationships 14
4 Subtraction 11
5 Multiplication 18
6 Division 11
7 Rational Numbers 14
8 Applications 16
9 More rational numbers 19
10 Decimal rational numbers . 14
RA102 SAMPLE Harold McCann
Arithmetic OBJECTIVES Ravenswood High School
1031 The student will name all the counting numbers between a specified

pair of numbers.

1032 Given a sentence which uses one of the following phrases: more than,
less than, times, equal to, sum of, the student will supply the
correct answer. '

1041 Given any one of the common names for numbers such as those on the
list below, the student will write another numeral that is equivalent.

pair dozen half-dozen
couple single quartet
4 +1 triple thousand
8 -3 twins ten thousand
million five \'}
1051 Given a number sentence involving either addition or subtraction with

one of the 3 elements replaced by a frame, the student will give the
number which will make the sentence true.

1061 Given a number sentence illustrating the commutative property of
addition, the student will supply any missing part.

1071 The student will give the identity element for the set of whole
numbers and will fill in the blanks in number sentences such as the
following:

7+=7 7+0=0 DO+0=7
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General Mathematics

Text: Modern General Mather atics; Eicholz, Addison Wesley Co.

Unit Title Number of Objectives
1 Place Value 9
2 Operations 9
3 Whole Numbers 12
4 Computations 8
5 Geometry 10
6 Number Theory i0
7 Fractions and Rational Numbers 8
8 Addition and Subtraction
Rational Numberxs 14
9 Ratio and Decimals 8
10 Percent and Integers 13
RA110 : SAMPLE Math Department
General Mathematics OBJECTIVES Ravenswood High School

Unit 1 ~ Place Value and Number Bases

1101 Given z base ten abacus, choose the number shown by the beads.
1102 | Given a base teﬁ number, show the number on a base ten abacus.
1103 = Given a number, tell what place value each digit has.
1104 Given a number, write it in expanded notagion.
1105 Given two numbers, the student will place theiﬁﬁt;ect symbol
(€ or») between them.
1106 Given a six-digit number, round off to the nearest tens, hundreds,
thousand, ten thousands.
1107 Given ten to'a power, write the number without using the exponent.
1108 Given a number between one and ten with several zeroes after it,

write the number using the number times the correct power of ten.

11C9 Given a polygon, find the perimeter.
- Unit Two - Equations and Operations
2201 G1Veﬁ a function machine, supply the missing value.
2201 Given the values, find the functidn rule.
2203 Given>an equation of the form a + b = c, where b and c are whole
numbers, find a.
2204 Given an equation of the form a x b = ¢, where b and ¢ are whole

- numbers, find a.
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Pre-Algebra

Text: Foundations of Mathematics; Wiebe, Holt, Rinehart and Winston

Unit Title Number of Objectives

1 Patterns and Sets 6
2 Addition with Whole Numbers 6
3 Multiplication 8
4 Integers 8
5 Rational Numbers 13
6 Formulas and Proportions 6
7 Percent 7
8 Graphing 7
9 Measurement 8
10 Area 9
RA103 SAMPLE Mathematics Department
Pre-Algebra OBJECTIVES Ravenswood High School
Patterns and Sets - Unit One
1101 Given a sequence of numbers, the student will choose the next three
numbers which will continue the number pattern.
1102 Given a sequence of ordered pairs, the student will select the
correct number which completes the sequence.
1103 Given a word description of a set, the student will’recognize

the elements which correspond to the word descriptiocn.

1104 Given a roster description of a set, the student will determine
whether a set is finite, infinite or empty.

1105 Given a Venn Diagram, the student will select the truth set
which corresponds to a particular symbolic description of the
diagram,

1106 Given a five digit number written in expanded notation using

exponents, the student will select the corresponding unexpanded
five digit number.

Addition With Whole Numbers - Unit Two

2201 The student will recognize a set of numbers which is closed
under the operation of additionm,

2202 Given two whole numbers, the student will correctly choose
the form which demonstrates the Commutative Property of Ad-
dition.

2203 Given the operation of three whole numbers, the student will

correctly choose the form which demonstrates the Associate
Property of Addition.

2204 The student will identify the identity element for the addition
of whole numbers.
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Algehra I

Text: Algebra 1; Smart, Ginn and Co.

\

Unit Title Number of Objectives
1 Set, Numbers, Relations 11
2 Operations and Number Systems 13
3 Open sentences in one variable 10
4 Linear systems in two variables 14
5 Systems of two linear variables 8
6 Operations on Polynomials 12
7 Factors and Polynomial sentences 16
8 Rational expressions 11
9 Real numbers and radical expressions 12
10 Quadratic functions, Equations, and
Inequalities 4
RAlI1 S SAMPLE Smart, Rogulsky, Reuhmann
Algebra 1 _ ' OBJECTIVES Ravenswood High School Textbook
S S . Page/Prob.
. ‘No.,
0101 Given a word description of a set give the corresponding roster
; desctiption of the sat. 5/1-8
0102 Given two eets telated with the symbols €, c, * , anchJ, indicate
if the sentence 1is true or. false. ‘ 8 TBU
0103 - Deacribe completely the set of rational numbers (or counting
numbers), N. 11
0104 Deecfibe'completely the set of whole numbers, W. 11
0105 Given a partial number line, graph a set of whole numbers in W. 16
0106 Given a partial graph, graph a set of ordered pairs in W x W. 19/1-12
0107 Given a set described in set builder notation in W or WxW, give
its roater deccription. 25
0108 Given three relatione state whether or not each is a function. 28 Oral/
13-15
0109 Given an open sentence that has W or WxW a3 its unjversal get,
name the truth set. 28/1-8
0110 Given two sentences and the names reflexive -, symmetric =,

transitive =, substitution =, addition =, and multipl‘cation =, 31,32/1-12
select the correct axiom name,

0111 iven téo sets give their intersection aad their union. 41/5-12
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Development of an Individualized Program

Our individualized learning program began at another of the District's
high schools during 1970-71. We had been using an individualized Math program
upon which we imposed a CAM evaluatlon system, with some declsion options for
students wishing to accelerate and work at a faster pace. The text used was
Modern Mathematics for Achievement, M. C, Herrick, Houghton Mifflin Co., which

is an eight booklet course. We organized the course into four units consisting
of two booklets in each unit. Seven parallel tests were written for each unit.
Tests were administered at intervals of approximately six to eight days.

During the 1971-72 school year the program was transferred to Ravenswood
and Pre~Algebra was individualized. Classes were still organized in groups of
20 to 25 students with one teacher. Periodic test administrations were con-
tinued but the interval was lengthened tc 10 to 12 days.

In 1972-73 we added General Math to the individualized program and re-
orgarnized the class structure. We combined classes into groups of 30 to 40
students with two teachers and two student aides. Beginning with the second
semester in February, 1973, we made a very significant change when we went to
daily testing whenever a student completed an assigned unit. '

The Math Learning Center _

During the 1973-74 school year we have organized a Math Learning Center.
Students taking Arithmetic, General Math, and Pre-Algebra are zll taught there.
Their program is self paced. They bave no options in this matter since there
are no group-paced classes in any of these three subjects. After an initial
period of three weeks in a group-paced regular class Algebra I students may
change to an individualized study program working in the Mhth Learning Center.

Students are required to attend a minimum of 200 minutes per week on a
drop-in basis. They may attend in any pattern they wish. Although the studeats
are not programmed for a specific time slot when they attend the Center, they
must leave time for it in their schedule, and therefore tend to group themselves
into more or less standard patterns. The bulk of the students come every day '
for three mods, or a total of 45 minutes. About 30 to 35 are on an every-other-
day basis for six mods, and we have about eight or nine who.come for two mods
twice a day. Attendance is taken and'reports on student attendance that have
been'generated by the CAM system are mailed home to parents every six weeks.

The Center is staffed by one certificated teacher and two'classified para-
professionals during the entire time the center is open, from 8:30 to 1:30
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daily. There are also eight student cierks who assist in the paper correcting,
sorting, filing, and other tasks. Seven additional teacher hours of instructional
time are spread out over a three~hour time span.

Student performance is monitored by tests taken on mark sense cards that
are machine scored. Turn-around time is 12 hours. Cards turned in at 3 o'clock
in the afternoon are returned the following morning with a complete student re-
port as shown in Figure 1. These individual student reports are prepared in
duplicate. One becomes thz teacher’s record of what the student is doing and
the other is returned to the student.

When the individual ‘student report is studied by the teacher the following
decision rules are applied to determine what the student's prescription will be.

1. Any student receiving #z score of 90% or better on any unit will
receive an A for that uniz and may accelerate to the next unit
without any further work in that unit.

2. Any student receiving a score of between 80 and 897 must complete
work in gny‘deficiencies if it is the first time he has been
tésted on -the uﬁit, and then must retake the test. The seccnd
time he scores in the 80's he may take the grade of B and go
to. the next unit or may retake the test again if he wishes for
a higher grade.

3. If the student scores between 70 and 79%, he will get a C. The
first time he scores in this class he must complete all assigned
work and then retake the test. If he scores again in the 70's,

' he must complete the work again but may take the grade if he
wishes or retake the test as often as he wishes.

4., Any grade below 70% is considered unsatisfactory and such
students must retake the test and be recycled through the learning
activities until this level of mastery is reached. '

Then 1if nécessary a remedial prescription is given to the student with his
report. This'preséription is an assignment for the student to complete learning
activities covering those, and only those, objectives for which he missed the
item. A sample of the prescription sheet is shown in Figure 2,

All work is done in: the Math Learning Center. Each student has a folder in
which to keep his work in progress, his student reports, and his assignment sheets.
Books are kept in the Center and students are not allowed to take them out of the

Center.
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Teacher School and Cours

STUDENT NAME 700294 SECTN 26 ©11/13/73
1 9103

TEST ADM 8 = 11/13/73
PELRCENTAGE CORRECT ON PHE -1TEMS IS8 50 FORM 52
PERCENTAGE CORRECT UN PUST ITEMS 18 92

TEST PCT COR PCY COR
OGN O0BJ RP INS GN 0BJ RP INS DATE FORM  PRE POST
{ 2205 1= . 14 5500 1= GK 9/12 2 oszlE ® | score on
. . Screening T
2 2206 ¢ 15 5509 « 9/19 11 0 33 ,
3 3302 16 5510 ¢ o 9/22 12 66 laféiPost Test U
4 3305 17 5511 + 10/ 1 21 75 [a3j{post Test U
' o 83ldFost Test U
5 3307 18 5512 + so/ 4 2z [ig Hpre Jest Un
6 4404 4= 19 5513 ¢ i1/ 9 41 46 75
7 5501 20 6601 Ulls 19712 43 46 -l'| {Unit 4}
8 5502 + 2y 6602 +  11/13 52 50 [e2Hunte 5]
P 5503 ¢ 22 6603 ¢
2 . Hand written figures indicate work
’g 5504 ¢ 3 6604 ' completed that objective
11 5505 + 24 6605 /0O '
12 5586 ¢ 25 66v6 OK
13 5507 26 e |

CuM AYG 57 77

+ Indicates respcnse
correct. =Indicates
error. Number is
student response choice

$ . net
Elgl(; Figure 1. Individual studgnt 1:»'-_'p...1..._-8
iv




NAME:

PRE-ALGEBRA

UNIT

5 CHAPTER

On a pretest of this unit you missed the objectives circled below. Complete

all the problem assignments for each of these objectives and turn them in with

this sheet.

exam.

You will have to turn thes¢ in before you can take the next CAM

If this sheet is lost you will have to complete all the objective work

for this unit ..... SO DON'T LOSE IT.

OBJECTIVE PAGE PROBLEMS
5501 156-~157 20, 22, 26, 28:~31bdfh
5502 161-162 1-13 (oDD)
5583 162 l4abedefg
5504 164~165 1, 2abecdef, 3abce, 4, 5abedef, 6abed
5505 170-171 1~-31 (EVEN)
5506 179 9-16
5507 174-175 ivdf, 2, 4, 6, 8, 10, 16, 18, 22, 24-36 (EVEN)
5508 177~-178 1-25 (EVEN)
179 1-15 (ObL)
5509 183 4, 5bdf, 6bd, 9
5510 185 la, 2bd, 3
5511 188 1-16 (EVEN)
5512 190-191 1-14 (EVEN)
5513 191 16-26 (EVEN)

TAKE THE SELF TEST

~0 re 2,

A prescription for remedial work on unit 5 for Pre-Algebra.
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When a student completes any assigned work he turns it in for correction.
Teachers and aids are available for tutorial help during this period. If the
work has been done gatisfactorily this is noted on the teachera's record. If
the student has not done the work satisfactorily, & new prescription is made.
Once he has completed all the assigned work in a given unit, the student then
takes the next CAM test.

Evaluation Design

When a student enrolls in the Center for the first time, he is given a
screening test. The objectives used as a basis for this test are shown on
Table 1. The test has 27 items and can be compieted in approximately 30 to
35 minutes by the average student. There is one item for each of the objectives
listed., Students are placed in a course on the basis of this screening test.
Criteria for placement is as follows:

26 7 or less — Arithmetic

27% to 41% - General Math
427 to 63%2 - Pre-Algebra
Above 64% ~ Algebra

After the student has been assigned to the appropriate course his per-
formance is evaluated by an evaluation design established for that course. The
evaluation design for Arithmetic, General Math, Pre-Algebra and Algebra I is
bagically the same with a few minor variations from course to course. Table 2

shows the basic design.,

TABLE 2

Evaluation Design

T Units
est
Form 1 2 3 4 5 6 - 7 8 9 10

1,2 Standard CAM for all objectives on all units produces group pre instructio
11,12,13 JPost Pre
21,22,23 Post Pre
31,32,33 Post Pre
41,42,43 Post Pre
51,52,53 Post Pre
61,62,63 Post Pre
71,72,73 Post Pre
81,82,83 Post Pre
91,92,93 Past Pre
101,102,103 Post
1,2 Standard CAM for all objectives on all units produces group post
instruction and retention information
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TABLE 1

RA102, 103, 110 Mathematics Department

Pre-Algebra SCREENING OBJECTIVES Ravenswood High School

0001 The student should be able to add pairs of three-digit numbers which
does not involve regrouping.

0002 The student should be able to add four-digit numbers which involves
regrouping.

0003 The student should be able to add monetary numbers which involves
regrouping when the problem is presented in vertical form.

0004 The student should be able to add single monetary numbers when the
problem is presented in horizontal form,

0005 The student should be able to add unit fractions with like dencminators.

0006 The student should be able to add simple unit fractions with unlike
dencninators.

0007 The student shall be able to add mixed numbers not involving regrouping.

0008 The student shall be able to add mixed numbers involving regrouping.

0009 The student shall be able to add decimal numbers where the problem is
presented in horizontal form,

0011 The student shall be able to solve subtraction problems not involving
regrouping.

0012 The student shall be able to solve subtraction problems involving
regrouping.

0013 The student shall be able to solve monetary subtraction problems that
are in the vertical form.

0014 The student shall be able to solve monetary subtraction problems where .
the problem is presented in horizontal form.

0015 The student is able to subtract simple fractions with like denominators.

0016 The student is able to subtract simple subtraction problems with
unlike denominators.

0017 The student will be able to subtract mixed numbers involving regrouping.

0018 The student is able to subtract decimal numbers.

0021 The student is able to multiply using a single digit multiplier,

0022 The student is able to multiply using a two-digit multiplier.

0023 The student is able to multiply simple fractions.

0024 The student is able to multiply mixed numbers,

0025 The student is able to multiply decimal numbers.

0031 The student is able to divide using a single~digit divisor.

0032 The student is able to divide using a two-digit divisor,

0033 The student is able to divide simple fractions.

0034 The student is able to divide mixed numbers.

0035 The student is able to divide decimal numbers.
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The evaluation design for Algebra 1 is somewhat different. Imn this cuurse
it was determined that retention information is more important. Therefore, tests
are designed so that there a;e usually 16 items per test with 10 items from the
current unit and six retention items from previously taught units.

From 20 to 40 tests are taken every day. Our system has been designed to
minimize the amount of time spent by the teacher in handling paperwork and do-
ing routine clerical tasks. We hope that it frees him to give time to the
student. During some peak periods for the data processing department, we have
tried handling these tests on a hand-scored basis and were unable to keep up

with the students.
Conclusion

You will note from the history of the development of the individualized
program that we did nct begin daily demand testing until February of last year,
The CAM system builds in its own evaluation for instruction. The effect of
the learning center concept as measured by units completed per student is shown
in Table 3. It appears that General Math and Pre—Algebra students are accom-
plishing more in the learning center than in the self contained classroom
environment used the previous year. The Center does not appear, however, to
enhance the amount of work accomplished by Arithmetic students.

The amount of work accomplished by students is important, but are students
learning as well or better than they did previously? The answer to that question
is contained in Tables 4, 5, and 6. Pre-Algebra students are doing significantly
better. Not only are they working harder as evidenced by the number of tests
they have been taking, but the average percentage gain from pre instruction to
post instruction has increased 15 percent to 22 percent (see Table 4). General
Math students are also taking more tests, thus indicating they are working harder.
They are performing slightly better in the learning center than they did in the
gself contained environment which indicates the transition to this environment has
not been harmful. We should remember, however, that there are probably some
gtudents who would perform better in the self contained classroom and we should
develop methods to identify who these students are. Arithmetic students do not
perform in the learning center as well as they did in the self contained class-
room. Not only do they not ccmplete as many units, but they don't take as many
tests, and they don't perform as well on those tests. Most probably they are
not coming to class. Obwiously they need a more structured learning environment.
We are looking into new types of structure and learning activities to use with

A S

these students. .
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TABLE 3

RAVENSWOOD MATH DEPARTMENT

INDIVIDUALIZED LEARNING CENTER (1973-74)
VS.
SELF CONTAINED CLASSROOM (1972-73

Summary
AVERAGE NUMBER UNITS COMPLETED PER STUDENT (First Quarter)

ARITHMETIC
Self Contained Individualized
Classroom 1972-73 Learning Center 1973-74
Number of Students 49 20
Total Number Units Completed 36 11
Average Number Units 74 .55

Completed Per Student

GENERAL MATH

Self Contained Individualized

Classroom 1972-73 Learning Center 1973-74
Number of Students 98 79
Total Number Units Completed 35 81
Average Number Units .36 1.25

Completed Per Student
PRE ALGEBRA

Self Contained Individualized

Classroom 1972-73 Learning Center 1973-74
Number of Students 79 113
Total Number Units Completed 51 176
Average Number Units .65 - 1.56

Completed Per Student
ALGEBRA I
Individualized
Learning Center 1973-74

Number of Students 21
Total Number Units Completed 51
Average Number Units 2.43

Completed Per Student

Iy-13




TABLE 4

RAVENSWOOD MATH DEPARTMENT

INDIVIDUALIZED LEARNING CENTER (1973-74)
VS.
SELF CONTAINED CLASSROOM 1872~73

Summary
PRE ALGEBRA (First Quarter)

SELF CONTAINED CLASSROOM 1972~-73
PRE POST GAIN/ -
Tests % Avg. Tests Z Avg. Loss
Taken Points A Taken Points Z
Unit 1 - - - 107 6299 59 -
Unit 2 107 4612 43 25 1618 65 +22
Unit 3 25 1281 51 9 588 65 +14
Unit 4 9 497 55 - - - -
TOTAL 141 6390 45 141 8505 60 +15
INDIVIDUALIZED LEARNING CENTER 1973-74
PRE POST GAIN/
LOSS
Tests % Avg. Tests % Avg.
Taken Points A Taken Points Z
Unit 1 107 5453 51 97 6903 71 +20
Unit 2 200 9251 46. 63 4580 73 +27
Unit 3 84 4305 51 60 4160 69 +18
Unit 4 85 3851 45 23 1670 73 +28
Unit 5 34 1974 58 10 696 70 +12
Unit 6 13 606 47 1 100 100 +53
Unit 7 5 283 57 1 50 50 =7
Unit 8 3 97 32 1 50 50 +18
Unit 9 1l 50 50 - - - -
TOTAL| 533 25870 49 : 256 18209 71 +22
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TABLE 5

RAVENSWOOD MATH DEPARTMENT

INDIVIDUALIZED LEARNING CENTER (1973-74
VS
SELF CONTAINED CLASSROOM (1972-73)

Summary
GENERAL MATH (First Quarter)

SELF CONTAINED CLASSROOM 1972-73
PRE POST GAIN/
LOSS
Tests % Avg. Tests % Avg.
Taken Points % Taken Points %
Unit 1 - - - 95 5041 53 -
Unit 2 95 3413 36 3 187 62 +26
Unit 3 3 158 53 2 166 83 +30
Unit 4 2 162 81 - - - -
TOTAL 100 3733 37 100 5394 54 +17
INDIVIDUALIZED LEZANING CENIER 1973-74
PRE POST GAIN/
L.0SS
Tests 7% Avg. Tests % Avg.
Taken Points % Taken Points %
Unit 1 60 2087 35 70 4011 57 +22
Unit 2 132 3960 30 41 2289 56 +26
Unit 3 47 2033 43 26 1492 57 +14
Unit 4 30 1482 49 3 162 54 + 5
Unit 5 5 110 22 9 453 50 +28
Unit 6 12 520 43 5 306 61 +18
Unit 7 11 672 61 5 258 52 -9
Unit 8 10 503 50 - - - -
Unit 9 4 265 66 - - - -
Unit 10 3 191 64 - - - -
TOTAL 314 11823 " 38 159 8971 56 +18
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TABLE 6

RAVENSWOOI' MATH DEPARTMENT

INDIVIDUALIZED LEARNING CENTER (1973-74)
vs.
SELF CONTAINED CLASSROOM (1972-73)

Summary

ARITHMETIC (First Quarter)

SELF CONTAINED CLASSROOM 1972-73
PRE POST GAIN/
Tests A Avg. Tests A Avg. LoSS
Taken Points % Taken Points %
Unit 1 - - - 59 3694 63 -
Unit 2 58 2561 44 5 200 40 =4
Unit 3 5 283 57 4 245 61 +4
Unit 4 4 243 51 1 100 100 +49
Unit 5 2 149 74 2 83 42 -32
Unit 6 2 63 32 1 90 90 +58
TOTAL 71 3299 46 72 4412 61 +15
INDIVIDUALIZED LEARNING CENTER 1973-74
PRE POST GAIN/
Tests % Avg. Tests A Avg. Loss
Taken Points Y4 Taken Points %
Unit 1 10 587 59 8 506 63 +4
Unit 2 17 700 41 9 379 42 +1
Unit 3 10 470 47 6 277 46 -1
Unit 4 6 271 45 - - - -
Unit 5 1 58 58 - - - -
Unit 6 3 135 45 - - - -
TOTAL 47 2221 47 23 1162 51 A
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